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specifications

Gain: 1:1 or 10: 1 (20 dB) =0.3 dB at 25°C; <=*0.3 dB gain change
—50°C to +55°C

Input Capacntance: 6 pF,
Input Resistance: >500 MQ at low audio frequencies.

Output Resistance: 1:1 gain — approx 20 Q in series with 3.3 uF.
10:1 gain — approx 100 Q in series with 3.3 «F.

Noise: <2.5 pV equivalent input voltage {400-pF source imped-
ance, C-weighted, 10-kHz effective bandwidth).

Frequency Response (at 0.5 V pk-pk open-circuit output):

1:1 gaiﬁ
0°C ta 55°C *1.5dB 1 Hz to 500 kHz
=0.25 dB 3 Hz to 500 kHz
—30°C to 55°C +1dB 5 Hz to 500 kHz
*0.25dB 20 Hz to 500 kHz
10:1 gain
—30°Cte55°C *=3dB 3 Hz to 500 kHz
*>1.5dB 5 Hz to 500 kHz
*=0.25dB 20 Hz to 250 kHz

Harmaonic Distortion at Audio Frequencnes.

Open circuit, at 1 V pk-pk: <0.25%,

Capacitor joad of 0.01 uF (equ.vatent tc a cable over 200 1
long): Max output (pk-pk) at 1% distortion is 5 V for 1 kHz, 2 V
for 10 kHz.

Accessories Available (supplied in combinations listed below):
Power supply, includes two 39.6-V nickel-cadmium rechargeable
battenes, a charging circuit, a battery-check light, and a power

ord.

Types 1560-P96, 1560-P97, and 1560-P98 Adaptors for converting
the input pin connechons to 3-terminal shielded mn:mphone con-
nectors, to the pin sockets necessary for the cartridge of a 1560-
P3 Microphone, and to a GR874 connector, respectively,

Types 1560-P72 (25-ft), 1560-P72B (100-ft), and ‘1560 P72C {4-11)
cables for supplying power to and transferring the signal from the
preamplifier.

Type 1560-P95 Adaptor Cable for connecting the signal from
the power supply through a cable to a double plug.

Type 1560-P99 Adaptor Cable for connection from phone plug
tc microphone plug.

Power Regquired: 15 to 25 V, 1 to 2 mA, dc; available from power
supply listed below, or from 1558, 1568 and 1564 analyzers,
1525 Recorder, and 1561 Sound-Level Meter.

Dimensions: Length 673, diameter 1.155 by 1 in. {178 x 30 x
26 mm).

We'ight: Net, 9 oz (0.3 kg); shipping, 3 Ib (1.4 kg), preamplifier
only.

Descriptions of the accessories for the preamplifier
and a list of the available combination sets are in-
cluded in the Appendix of this book.
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Figure 1-1. Type 1560-P40 Preamplifier with
Type 1560-4100 Power Supply and mounting bracket.
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secrion 1

INTRODUCTION

1.1 PURPOSE.

The Type 1560-P40 Preamplifier (Figure 1-1)is a low-noise ampli-
fier designed to couple a microphone to a coaxial cable without loss or
with a voltage gain of 10 to 1. It is also useful as a calibrated preampli-
fier of signals to analyzers, voltmeters, recorders, sound-level meters,
and other such instruments. With the adaptors supplied and available,
nearly all types of connectors can be connected to the input of the pream-
plifier.

A shielded battery power supply, Type 1560-4100 (Figure 1-1) is
available to supply power to the Type 1560-P40 Preamplifier for those
applications where no other suitable source of power is available.

1.2 MECHANICAL DESCRIPTION.
1.2.1 PREAMPLIFIER.

The preamplifier is housed in a one-inch-diameter tube that is
finished in brushed chrome. A one-inch hexagonal section on one end
prevents the preamplifier from rolling when it is placed ona flat surface.
When a microphone is mounted directly on the input end of the preampli-
fier, diffraction and reflection of acoustic energy are minimized by the
small diameter of the tube.

The cartridge of the General Radio Type 1560-P5 Microphone can
be attached directly to the input end of the preamplifier. A groove on the
end piece enables the preamplifier and microphone to be attached to the
General Radio Type 1559-A or -B Microphone Reciprocity Calibrator for
direct acoustical calibration of the microphone and preamplifier or of the
complete measurement system. An adaptor is available to mount the
cartridge of the Type 1560-P3 Microphone solidly on the preamplifier
without inserting a three-terminal microphone connector between the
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cartridge and the preamplifier input terminals. Also, this combination
of microphone, adaptor, and preamplifier can be attached to the Type
1559-A or -B Microphone Reciprocity Calibrator. Other adaptors are
available to adapt the input to three-terminal microphone connectors and
to the GR874 Coaxila Connectors. Thus, by means of the various GR874
Adaptors, it is possible to connect the input end of the preamplifier to
almost any available type of connector.

1.2.2 POWER SUPPLY.

The Type 1560-4100 Power Supply includes two nickel-cadmium
rechargeable batteries, a battery-charging circuit, and a battery-checking
circuit, all enclosed in an aluminum case. The controls (see Figure 1-2)
include a toggle switch (engraved BATTERY ON and CHARGE), a push-
button switch (engraved BATTERY CHECK) with an indicator lamp, and a
recessed slide switch to set to the correct power-line voltage for battery
charging. A bracket is supplied to attach the power supply to any of sev-
eral portable GR instruments.

The power supply is available with the preamplifier in the Type
1560-P40H Preamplifier and Power Supply Set, which includes the neces-
sary adaptors and cables. (Other available sets are listed on page 23).

1.3 ELECTRICAL DESCRIPTION.

Two pins of a three-terminal microphone connector at the output
end of the preamplifier connect to the preamplifier output; the third pin
is used to feed power to the circuit.

The active elements of the preamplifier are: one N-channel, field-
effect transistor and two conventional transistors. The field-effect tran-
sistor, specially selected for low noise, is connected asa source follower
and feeds the two conventional transistors, which are connected as a neg-
ative-feedback pair. The feedback is switched to provide a voltage gain
of either 1 or 10.

Figure 1-2. Type 1560-4100
Power Supply showing panel
controls and method of
attaching bracket.
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SECTION 2

SUPPLYING POWER
FOR THE PREAMPLIFIER

2.1 GENERAL.

The power required by the preamplifier is 15 to 25 volts at 1 or 2
milliamperes. Types 1558-A, AP, and BPOctave-Band Noise Analyzers,
and the Type 1564-A Sound and Vibration Analyzers of current manu-
facture are designed to provide the power necessary for the Type 1560-P40
Preamplifier from their three-terminal input connectors. The preamp-
lifier can be plugged directly into the connector, or a two -conductor
shielded cable, such as those of the Type 1560-P72 series, can be used.
Older instruments of the above types, and the Type 1551-C Sound-Level
Meter and the Type 1553 -A Vibration Meter do not ordinarily supply the
required power, but they can be modified as described below (refer to
paragraphs 2.3 through 2.5).

2.2 TYPE 1560-4100 POWER SUPPLY.

2.2.1 BATTERY CHARGING.

Always check the battery voltage before using the Type 1560-4100
Power Supply to power the Type 1560-P40 Preamplifier. Set the BATTERY
toggle switch to ON. Push the BATTERY CHECK switch. If the indicator
lamp does not light, or if it glows for only a short time, the batteries
should be recharged. The indicator lainp will not light when the battery
voltage drops below 16 volts.

To charge the batteries, set the power-line switch to the voltage
and frequency of the available power line. Connect the power supply to
the line using the cord provided, then set the toggle switch to CHARGE.
Discharged batteries can be fully recharged in 14 to 16 hours.
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NOTE

If the power-line rating is 115 volts and 30 ¢ /s
instead of 60 c /s, the battery charging current
will be low; discharged batteries can be fully
recharged in 17 to 20 hours. The charging cur-
rent can be increased to the nominal 22 mA by
changing resistor R501 (Figure 4-1) to 1800
ohms, 2 watts.

If the power-line rating is 230 volts and 60 c/s
instead of 50 c/s, the charging current will be
too high. Resistor R505 (Figure 4-1) must be
increased to 9100 ohms, 5 watts, if frequent
recharging at this line voltage and frequency is
necessary.

2.2.2 USE OF THE POWER SUPPLY.

The output connector of the Type 1560-P40 Preamplifier can be
plugged directly into the INPUT socket of the Type 1560-4100 Power Supply
or connected to it with a two-conductor shielded cable. Power is applied
to the preamplifier when the BATTERY switch is in the ON position; the
power is disconnected when the switch is in the CHARGE position.

The output signal from the preamplifier is accessibleat the OUTPUT
phone jack on the power supply. The jack can be connected to Type 938
Binding Posts by means ofthe Type 1560-P95 Cable, or toa three-terminal
microphone connector by means of the Type 1560-P99 Cable. A Type
874-Q2 Adaptor, with a Type 1560-P95 Cable, makes it possible to con-
nect the phone jack to a GR874 Coaxial Connector.

2.2.3 ATTACHING THE POWER SUPPLY.

The Type 1560-4100 Power Supply can be attached to several port-
able General Radio instruments by means of the bracket that is supplied.
The procedure is as follows:

a. Remove the four screws that fasten the bottom plate to the power
supply.

b. Place the flat plate section of the bracket over the bottom plate,
with the slotted leg to the rear (see Figure 1-2), and fasten the two plates
to the power supply with the four screws.

c. Lock the Flip-Tilt cover of the instrument to which the power
supply.is to be attached in the fully open position.

d.! Place the power supply beside the instrument, with the slot in
the bracket over the tripod socket on the cover of the instrument. Clamp
the bracket in the desired position; use the thumbscrew supplied. With
the adaptor provided, the thumbscrew may be used with either a 1/4- or
3/8-inch tripod socket.
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2.3 POWER SUPPLIED BY TYPE 1551-C SOUND-LEVEL METER OR
TYPE 1553-A VIBRATION METER.

The Type 1551 -C Sound-Level Meter and the Type 1553-A Vibration
Meter are not normally provided with this power capability. However, it
can be added if required, preferably by a General Radio service facility.
For more detailed information about this modification, write or phone the
nearest General Radio sales-engineering office.

2.4 POWER SUPPLIED BY TYPE 1558 OCTAVE-BAND NOISE ANALYZER.

Type 1558-A or -AP Octave-Band Noise Analyzers supplied prior to
August, 1964, are not wired to provide power for the preamplifier. These
instruments will be modified, without charge, at any General Radio sales
office that includes a service facility (see back cover), to provide the
required power at the input connector. The modification can be made by
connecting a lead from the positive end of capacitor C501 to terminal #2
of the MIKE socket (refer tothe Operating Instructions for the Type 1558
Octave-Band Noise Analyzers, Figures 4-3 and 4-7).

2.5 POWER SUPPLIED BY TYPE 1564-A SOUND AND VIBRATION ANALYZER.

Type 1564-A Sound and Vibration Analyzers supplied prior to Feb-
ruary, 1965, are not wired to supply power for the preamplifier. It is
recommended that these instruments be returned to a General Radio sales-
engineering office that includes a service facility, for no-charge modifi-
cation to provide the required power. However, a modification kit con-
sisting of a lead, a resistor (240 ohms *5%, 1/2 watt), and a transistor
(Type 2N697) will be supplied without charge by any General Radio sales-
engineering office.

Figure 2-1 shows the placement of the resistor and lead. Solder
one end of the resistor to terminal #2 of the INPUT socket. Connect the
lead from the other end of the resistor to the etched-board lead that con-
nects to the emitter of transistor Q505. Replace this transistor with the
Type 2N697 transistor supplied in the modification kit.

2.6 OTHER INSTRUMENTS.

The dc power to operate the Preamplifier can be obtained directly
fromthe Type 1568 Wave Analyzer, Type 1525 Data Recorder and the Type
1561 Precision Sound-Level Meter,

CAUTION

Terminal #2 is connected to ground (terminal #1) on the connectors of some micro-
phones, accelerometers, control boxes, and cables supplied by General Radio prior to
January, 1962. If necessary, remove the connection between pins #1 and #2 before
the above connectors are plugged into any other connector that supplies power through
pin #2.
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Q505 TERMINALS

Figure 2-1. Medificotion of Type 1564-A Sound and Vibration

Analyzer for use with the preamplifier.
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SECTION 3

OPERATING PROCEDURE

3.1 MICROPHONE OR ADAPTOR ATTACHMENT.

The cartridgef e T e 1369-P3 Mec
P36. -P97, and -P98 SdageaTs .28 eiaschedio
cat ™wo shouldered screws acaiast Tme LarT
following procedure:

a. Tueo 8 e Swe seswws (4 Fogmsre 3-1) zsinr ~se SExagesal
wrench provided.

b. Plug rae icraissnc o7 a8upior &
the red dots (ergraved »= sz of zacn) are

c. Back o Tme sws SWE 56 Thae “hstr
#oles in rhe micropasse or atwsinr zmd SFelr
against the shell.

If the Type 1560-P3 b
1t tar be anacned 8y use #
microplivne CONEECIOTS; 24 ‘R TRILT L PRNRE ¢
the ceunectour sectiom and atialked & 'he
larter comnarinnis preferanic. perac
development that may setur in 1€ W
are used in a high-impedance circuit.

-s—.-:.: .

IEMSRE S % BE B

GAIN SWITCH

Figure 2-1. Interior view of the preamplifier.
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To attach the microphone cartridge to the Type 1560-P97 Adaptor,
proceed as follows:

a. Remove the three screws that attach the microphone cartridge
to the Type 1560-P3 Microphone.

b. Lift off the cartridge; unclip the leads from the two connecting
pins on the cartridge.

c. Plug the cartridge onto the Type 1560-P97 Adaptor and fasten it
with the three screws removed in step a.

If the microphone cartridge is reassembled on the three-terminal
microphone connector, the two pins must be connected correctly. Connect
the lead from connector pin #1 to the grounded pin (no insulator) of the
microphone cartridge.

NOTE

Cartridges for the Type 1560-P3 Microphones
that have connectingleads instead of pins on the
cartridge cannotbe used with the Type 1560-P97
Adaptor.

3.2 MICROPHONE-SENSITIVITY CORRECTION.

When a microphone and preamplifier are used in conjunction with
a Type 1551-C Sound-Level Meter, a Type 1558-A Octave-Band Noise
Analyzer, or a Type 1564-A Sound and Vibration Analyzer, the effective
sensitivity of the microphoneis increased. This increaseis brought about
because the voltage loss caused by the preamplifier input-capacitance
load on the microphone is less than that caused by the input-capacitance
load of the above instruments. Also,when a cartridge from a Type 1560-P4
or -P6 Microphone Assembly is used, the loss caused by the capacitance
of the flexible arm is not present. (The sensitivity given for a Type
1560-P4 or -P6 Microphone Assembly is for the combined microphone
cartridge and flexible arm.)

To calibrate a system of microphone, preamplifier, and one of the
above-named instruments, a Type 1552-B Sound-Level Calibrator or a
Type 1559-B Microphone Reciprocity Calibrator is recommended. Alter-
natively, the correction data givenin Table 3-1 can be used to correct the

TABLE 3.1

MICROPHONE-SENSITIVITY
CORRECTION IN DECIBELS

Measuring Instrument
Microphone Cartridge Type 1551-C Type 1558-A, -AP Type 1564-A
Type 1560-P3 or -P5 0.9 1.0 1.4
Type 1560-P4 or -P6 1.5 1.6 2.1




sensitivity yvalue given for the particular microphone being used. Add the
correction algebraically to the specified microphone sensitivity value to
obtain the effeetive sensitivity value. This corrected value can then be
used fo calibrate the measuring instrument, as directed in the Operating
Imstructions for the latter. If a Type 1552-B Sound-Level Calibrator is
used to calibrate the system, the gain of the preamplifier should be set
at X1, to prevent its possible uverload (see Figure 3-2). If the system is
calibrated with a Type 1559-B Microphone Reciprocity Calibrator, the
preamplifier gain may be set at either X1 or X10.

140
3
5 =
W 130
" - TYPE 1560-P40 GAIN=x|
i =
2%
# o 120 =
3 =
% a
Q 2 oot
=3 ] - [YPE 1560~P40 GAIN=xI0
S
x
4 100 1
= |
-3 -62 -0 ~-58 —56 54 —52 -50

MICROPHONE SENSITIVITY—dB re | YOLT/ubar

Figure 3-2. Moximum sound-pressure level that can be measured with a Type 1560-P40
Preamplifier and microphone combination. The sensitivities of Types 1560-P3, -P4,
-P35, and -Pé Microphones will fall between the dotted lines. Allowance is made for o
peck-to-rms ratio of 14 dB. For a sine-wave acoustic signal, the maximum level can be

increased by 114d8.

3.3 ELECTRICAL-SIGNAL MEASUREMENTS.
3.3.1 GENERAL.

Connect the-preamplifier to its source of power (refer to Section 2)
and cenmect the input signal to the preamplifier by means of the correct
adapter. Set the gain switch (see Figure 3-1) to the desired gain, either
X1 or X10, a8 engraved on the switch.

NOTE
When power is appliedto the preamplifier, about
ome~half minute is required-for the input stage
to:stabilize and for the preamplifier to operate.

With a high~impedance load on the preamplifier, audio-frequency
voltage up-to 0.5 velt peak-to-peak.at X10 gain or 5 volts peak-to-peak at
X1 gainwmay-be-applied-to-the-preamplifier input.
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Because of the low output impedance of the preamplifier, a long
cable may beused between the preamplifier and the measuringinstrument.
Al X10 gain, up (o one-half mile of cable may be used; at X1 gain, up to
one mile is satisfactory. Figure 3-3 shows the attenuation versus fre-
quency for three different lengths of cable. The fixed loss for each length

. . T
4] i = = — (5 o
Y I 0 S S Sug =HE |
© ™ \ \
Y | A L
@ -2 N
e CURVE (T) KIOOFT CABLE, %1 PREAMPLIFIER GAIN N
2 -3 CURVE (2) I000-FT CABLE, 10 PREAMPLIFIER GAIN ™ 0 2
S N O
Z cURVE (3) 2500-FT CABLE, X) PREAMPLIFIER GAIN
E "4 cunve (&) 2600-FT CABLE, Xi0PREAMPLIFIER GAIN
8| GURVE (5) 5000-FT CABLE, %1 FREAMPLIFIER GAIN . |
CURVE (B) 5000-FT CABLE, X10 PREAMPLIFIER GAIN
L
al i [+ 50
FREQUENCY ~ kHz 5500403

Figure 3-3. Attenuation of the preamplifier output signal caused by the capocitance of
the cable between the preamplifier and the measuring instrument.

is caused by the divider formedby the preamplifier output coupling capac-
itor and the cable capacitance. When a long connecting cable is used,
output from the preamplifier may have to be restricted because of the low
reactance load of the cable. Figure 3-4 shows cable length versus maxi-
mum voltage output atthree different frequencies, for a maximum distor-
tion of 1%. The maximum sound-pressure level that should be measured
is also shown.

A restricting factor in the use of long cables is the-fact that as the
length of a cable terminated ina high impedance approaches 1/4 wavelength
of the electrical-signal frequency,the amplitude and transient response at
the output end will be considerably distorted.

Figure 3-5 gives the noise level of the preamplifier in the form of
curves of typical values for the e and in generators versus-frequency.

Figures 3-6 and 3-7 give the phase shift in the-amplifier as-a
function of frequency.

3.3.2 GROUNDING.

Normally, the low side of the preamplifier circuit-is connected to
the shell, which may be grounded by the ground of the.medsuring system.
Occasionally, however, problems arise from multipleground leops caused
by grounds at different points in a system. As an aid ik ving such
special problems, the grounding connection from the: preamiplifier-ciréuit
to the shell can be disconnected easily. Remove-the cylitidrical tibeifrom

10
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the preamplifier (refer to paragraph 4.3.2). Then remove the screw
holding the ground lug at the end of the gain switch (see Figure 3-1).
Bend the connecting lead so that the lug can not contact the shell or any
part of the circuit. Then replace the screw. Also, be sure that the cir-
cuit is not grounded to the shell by the input or output connector. If cable
connections are used, a two-conductor shielded cable for the input and a
three-conductor shielded cable for the output are required. The shields
must connect to the shell. The low side of the preamplifier circuit con-
nects to terminal #1 of the three-terminal output plug.

3.4 ACOUSTIC MEASUREMENTS.

In acoustic measurements, the preamplifier can be usedto increase
by 20 dB the sensitivity of the Types 1558-A, 1558-AP, and 1564 Analyzers.
In conjunction with the precamplifier, these instruments can be used for
measurements down to a sound-pressure level of 24 dB re .0002 pbar.

Thepreamplifier is also useful with the Type 1551-C, 1561, and
1561-R Sound-Level Meters, as well as with the above instruments, when
a long cable must be used. The preamplifier eliminates the loss caused
by a long cable useddirectly after a microphone (refer to paragraph 3.3.1).

The 1569 Automatic Level Regulator can also be used with the
preamplifier.

Attachthe microphoneto the preamplifier as described in paragraph
3.1. Comnnect the preamplifier to its power source and to the measuring
instrument (which may also be the power source; refer to paragraphs 2.3
through 2.5). Slide the gain switch (see Figure 3-1) to the desired gain,
X1 or X10, as engraved on the switch. When the gain is X10, subtract 20
dB from the decibel reading of the measuring instrument to obtain the
noise level at the microphone.

When a cable is used to connect them to the measuring instrument,
the preamplifier and microphone can be mounted on the Type 1560-P32
Tripod. The measuring instrument and the observer can then be located
at the other end of the cable, far enough removed from the acoustic field
to have little or no effect on the accuracy of the measurement.

When a short connecting cable, or none at all, is used, the maximum
noiselevel that can be measured without the possibility of overloading the
amplifier is given in Figure 3-2. Allowance is made for a peak-to-rms
ratio of 14 dB, which is adequate for normal noise.

Whena long connecting cable is used, the maximum noise level that
should be measured is given in Figure 3-4. The maximum value obtained
from the figure will usually be pessimistic for broadband noise measure-
ments, since the high-frequency components of such noise usually are of
lower level than the low-frequency components.

For a complete discussion of the techniques of noise measurement,
refer to the General Radio Handbook of Noise Measurement.
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NOTE

When the preamplifier -and-microphone assembly is used,
particularly when low sound levels are measured, the as-
sembly should be protected from mechanical vibration, such
as that cuased by rubbing against another object, The vibra -
tion is transmitted through the mechanical structure to the
microphone, and the resulting electrical signal from the
microphone may cause a large error in the measurement.

3.5 VIBRATION MEASUREMENTS.

The preamplifier can be used to advantage with the Type 1553
Vibration Meter and the Type 1564-A Sound and Vibration Analyzer for
vibration measurement and analysis. It permits the use of long cables
without loss and increases the sensitivity of the measuring instrument by
20 dB.

Attach the Type 1560-P96 Adaptor to the preamplifier as described
in paragraph 3.1. Plug the vibration-pickup cable into the adaptor. Con-
nect the preamplifier toitspower source and tothe measuring instrument
(refer to paragraphs 2.3 through 2.5). Slide the gainswitch to the desired
gain (X1 or X10). If the preamplifier isused at X10 gain, divide the read-
ings of the measuring instrument by 10. If readings are taken in decibels,
subtract 20 dB. Allowance is made for a peak-to-rms ratio of approxi-
mately 15 dB. For a sine-wave vibration signal, the maximum g values
given can be multiplied by 4.

Table 3-2 lists the maximum vibration acceleration that should be
measured when General Radio vibration pickups are used with the Type
1560-P40 Preamplifier.

The Type 1557-A Vibration Calibrator can be used to calibrate the
Types 1560~P32 and -P53 Pickups with either X1 or X10 preamplifier
gain. The Type 1560-P54 Pickup should be calibrated only with X1 gain.

3.6 OTHER APPLICATIONS.

The preamplifier provides added sensitivity, at a very high input
impedance, to a wide variety of instruments. These instruments are
listed in Table 3-3. The Type 1560-4100 Power Supply is required when
the preamplifier is used with any of these instruments.

TABLE 3.2
MAXIMUM VIBRATION ACCELERATION
TO BE MEASURED WITH VARIOUS PICKUPS.

Pickup X1 Preamplifier Gain  X10 Preamplifier Gain
Type 1560 -P52 55¢g 0,55 g
Type 1560-P53 55 g 0.55 g
Type 1560 -P54 0.7g 0,070 g

13
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TABLE 3-3

INSTRUMENTS WITH WHICH
THE TYPE 1560-P40 PREAMPLIFIER
(WITH THE TYPE 1560-4100 POWER SUPPLY)
CAN BE USED FOR ADDED SENSITIVITY.

Type No. Name
1900-~A Wave Analyzer

*1565-A Sound-Level Meter
1142-A Frequency Meter and Discriminator
1232-A, Tuned Amplifier and Null Detector
1521-B -~ Graphic Level Recorder
1806-A Electronic Voltmeter

*Use a 1560-P96 Adaptor at input to 1565-A; connect a 390-PF * 5% capacitor in series

with lead to #3 input terminal.
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SECTION 4

SERVICE AND MAINTENANCE

4.1 WARRANTY.

We warrant that each new instrument sold by us is free from
defects in material and workmanship, and that, properly used, it will per-
form in full accordance with applicable specifications for a period of two
years after original shipment. Any instrument or component that is found
within the two-year period not to meet these standards after examination
by our factory, sales-engineering office, or authorized repair-agency
personnel, will be repaired, or, at our option, replaced without charge,
except for tubes or batteries that have given normal service.

4.2 SERVICE.

AN

The two-year warranty stated above attests the quality of materials
and workmanship in our products. Whendifficulties do occur, our service
engineers will assist in any way possible. If the difficulty cannot be
eliminated by use of the following service instructions, please write or
phone our Service Department (see rear cover), giving full information
of the trouble and of steps taken to remedy it. Be sure to mention the
serial and type numbers of the instrument.

Before returning an instrument to General Radio for service, please
wxite to our Service Department or nearest sales-engineering office, re-
questing a Returned Material Tag. Use of this tag will ensure proper
handling and identification. For instrumentsnot covered by the warranty,
a-purchase order should be forwarded to avoid unnecessary delay.
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1 2 3 5 4 6
(HIDDEN) (HIDDEN)

Figure 4-1. Interior view of the power supply.

4.3 SERVICING.

4.3.1 TYPE 1560-4100 POWER SUPPLY.

Remove the four screws that attach the bracket and the cover plate
and remove the bracket and plate. Figures 4~1 and 4-4 show the locations
of all components.

Table 4-1 gives the normal voltage from each transistor terminal
to ground. Depress the BATTERY CHECK button. Measure the voltages
with a vacuum-tube voltmeter and with a battery voltage of about 21 volts
(nearly fully charged). A 10-percent deviation from the listed values is
allowable.

At nominal line voltage (marked on the case, near the line-voltage
switch), the battery-charging current should be 22 milliamperes *10%.
Measure the current with an average-reading dc meter.

TABLE 4.1

POWER SUPPLY TRANSISTOR YOLTAGES.

Transistor Terminal Dc Volts to Ground
Q501 COLLECTOR 6.9
BASE 7.4
EMITTER 6.8

16
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4.3.2 TYPE 1560-P40 PREAMPLIFIER.

Using the hexagonal wrench provided, screw in the three shouldered
screws (B, Figure 3-1) until the cylindrical tube can be removed from the
preamplifier. Figures 3-1 and 4-2 show the locations of the components.

Table 4-2 lists normal voltages from each transistor to ground.
Measure the voltages with a vacuum-tube voltmeter and with a battery
voltage of 21 volts. A 10-percent deviation from the listed values is
allowable.

TABLE 4.2
PREAMPLIFIER TRANSISTOR VOLTAGES.
Transistor Terminal De Volts to Ground
Q101 DRAIN 21.0
SOURCE 8.0
GATE 8.1
Q102 COLLECTOR 16.6
BASE 8.0
EMITTER 7.5
Q103 COLLECTOR 11.5
BASE 7.9
EMITTER 7.3

Before making measurements, short-circuit the preamplifier input
terminals. Install a resistor of about 10 megohms across resistor R101
(see Figures 4-2 and 4-3). If such a resistor is not available, momen-
tarily short-circuit R10l1 before any voltages are measured. Do not
attempt to measure the voltage from the gate of Q101 to ground without a
shunt across resistor R101.

4.3.3 BATTERIES.

The Power supply is shipped with two 9.6-V batteries (Gould Type
9.6 V/225 B, or equivalent) installed.

MECHANICAL PARTS LIST

o — . s s
1 INPUT Socket 4230-2693 24655 . 4230-2693 5935-911-2792
2 Dress Nut, 3/8, 7/16 5800-0805 24655 5800-0805

3 —=——— Pilot Light, Lamp 5600-0314 71744 #344 6210-082-0583
4 Dress Nut, 15/32-32, 7/16  5800-0800 24655 5800-0800 5310-344-3644
5 CHECK  Switch 7870-1120 81073 30-1 N.O.

6 Foot, Rigid, Stainless Steel 5250-1600 24655 5250-1600

17




TYPE 1560-P40 PREAMPLIFIER PARTS LIST

GR
:f:‘ Deseription PartNo. T ‘:od"'_" M"'N:“" Fod. ::“‘*
CAPACITORS
C101 Plastic, 0.0022 yF $2% 200 V 4860-7326 84411  663UW, 0.0022 uF +2%
C102 Electrolytic, 22 uF £20% 15 V 4450-5300 56289  150D226X0015B2 5910-752-4270
C103 Electrolytic, 120 uF +20% 10 V 4450-5616 56289  150D127X0010R2
C104 Electrolytic, 120 uF *20% 10 V 4450-5616 56289  150D127X0010R2
C108 Electrolytic, 120 pF $20% 10 V 4450-5616 56289  150D127X0010R2
C106 Ceramic, 3.3 uF $20% 15 V 4450-4600 56289  150D335X0015A2 5910-837-9325
RESISTORS
R101 Composition, 1 GQ £20% 1/2 W 6100-8108 01121  EB, 1 G +20%
R102 Composition, 27 kQ to 150 kQ'+5% 1/4 W 6099~ * 75042
R103 Composition, 20 kQ 5% 1/4 W 6099-3205 75042  BTS, 20 kQ 5% 5905-686-3368
R104 Composition, 56 kQ 5% 1/4 W 6099-3565 75042  BTS, 56 kQ *5% 5905-800-0179
R105 Composition, 51 kQ +5% 1/4 W 6099-3515 75042  BTS, 51 kQ 5% 5905-200-6731
R106 Composition, 3 kf2 5% 1/4 W 6099-2305 75042  BTS, 3 k& £5% 5905-682-4097
R107 Film, 0.976 kQ to 1.07 kQ *1% 1/8 W 6250~ * 75042
R108 Composition, 150 kQ *5% 1/4 W 6099-4155 75042  BTS, 150 kQ 5% 5905-686-9995
R109 Film, 9.53 k@ +1% 1/8 W 6250-1953 75042  CEA, 9.53 k2 t1% 5905-755-2759
R110 Composition, 39 € to 270 & 5% 1/4 W 6099~ * 75042
R111 Composition, 8.2 kQ 3% 1/4 W 6099-2825 75042  BTS, 8.2 kR 5%
R112 Composition, 6.2 kQ 5% 1/4 W 6099-2625 75042  BTS, 6.2 k2 5% 5905-682-4100
R113 Composition, 470 k £5% 1/4 W 6099-447S 75042  BTS, 470 kQ *5%
Ril4 Composition, 15 £ 5% 1/4 W 6099-0155 75042  BTS, 15 & 5%
MISCELLANEOUS
PLI01 Plug 4220-5306 82389  G-4281
SOl01  Socket 1560-1400 24655  1560-1400
5101  Switch, Toggle 7910-0830 82389 4663
QI01  Transistor, C6601A 8210-1082 94589  D3068A
Q02  Transistor, 2N3391A 8210-1092 24454  2N3391A
Q103 Transistor, 4JX16A733 8210-1083 24454  4]X16A733
TO168  Wrench 7985-1680 24655  7985-1680
Spare Setscrews 1560-6250 24655  1560-6250

*Value determined by General Radio Laboratory.

18

File Courtesy of GRWiki.org



Figwe 4-2. Etched-board layout for the Type 1560-P40 Preamplifier.
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Figure 4-3. Schematic diagrom for the Type 1560-P40 Preamplifier.
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TYPE 1560-4100 POWER SUPPLY

PARTS LIST

Ref. - GR

e — e T e P
RESISTORS
R501 Composition, 2.7 k@ 5% 2 W 6120-2275 OLl121  HB, 2.7 k +5%
R502 Film, 7.68 kQ 1% 1/8 W 6250-1768 75042 CEA, 7.68 kQ 1% 5%905-978-8817
RS503 Film, 7.15 k@ 1% 1/8 W 6250-1715 75042 CEA, 7.15 kQ *1% 5905-815-3793
R504 Composition, 300 Q 5% 1/4 W 6099-1305 75042  BTS, 300 Q 5% 5905-279-5481
R505 Power, 6.8 kQ 5% 5 W 6660-2685 80183  246E, 6.8 kQ 5%
MISCELLANEOUS
BS01 Battery, 9.6 V 8410-1040 09823 CD25
B502 Battery, 9.6 V 8410-1040 09823 CD25
CRS01  Diode, IN645 6082-1016 24446  1N64S 5961-944-8222
CRS502 Diode, 1N645 6082-1016 24446  1IN645 5961-944-8222
CR503 Diede, 1N645 6082-1016 24446  1N645 5961-944-8222
CR604 Diode 1N645 6082-1016 24446  1N645 5961-944-8222
CR505 Diode, IN957B 6083-1009 07910 IN9S7B
Jso1 Jack, Output 4260-1030 82389  #111
P501 Lamp, 10V 5600-0314 71744 #344 6210-082-0583
PL501  Plug, Power, Input for Charger 4240-0702 24655  4240-0702 5935-993-9847
S0501  Socket, Input 4230-2693 24655  4230-2693 5935-911-2792
S501 Switch, Battery On/Charge 7910-1500 04009  83054-SA §930-797-3760
5502 Switch, Check 7870-1120 81073  30-1 N.O.
S503 Switch, Line Voltage Selector 7910-0831 42190 4603
Q501 Transistor, 2N2714 8210-1047 24446 2N3416 5961-989-2749
TS01 Transformer 0748-4000 24655  0748-4000
CAP22 Power Cable 4200-9622 24655  4200-9622 6150-968-0081
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NOTE

The’number shown on the foil side of the

board is not the part number for the

! complete assembly. The ossembly

! number is 1560-2751.

A : e
i

15600750/ 1

Figure 4-4. Etched-board layout for the Type 1560-4100 Power Supply.
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Figure 4-5. Schematic diagram for the Type 1560-4100 Power Supply.

File Courtesy of GRWiki.org



APPENDIX

CABLES AND ADAPTORS FOR USE
WITH THE TYPE 1560-P40 PREAMPLIFIER

Type 1560-P72, 25-foot Cable

Connects the preamplifier to the Type 1560-4100 Power Supply
or measuring instrument supplying power; also carries output
signal from the preamplifier to a phone jack on the Type 1560-
4100 Power Supply or to the measuring instrument.

Type 1560-P72C, 4-foot Cable
Same as Type 1560-P72 Cable, above, except for length.

Type 1560-P95 Adaptor Cable

Provides means of connecting the preamplifier output signal
from a jack on the Type 1560-4100 Power Supply, through a
cable, to a Type 274-M Double Plug.

Type 1560-P99 Adaptor Cable

Cable with phone plug on one end and 3-terminal, shielded,
audio connector on the other.

Type 1560-P96 Adaptor

Adapts preamplifier input to 3-terminal, shielded audio con-
nector,

Type 1560-P97 Adaptor

Adapts preamplifier input to cartridge of Type 1560-P3 Micro-
phone,

Type 1560~P98 Adaptor
Adapts preamplifier input to GR874 Coaxial Connector.

Type 874-Q2 Adaptor

Adapts GR874 Coaxial Connector to Type 274 Jacks (banana-pin)
on 3/4~-inch spacing.
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AYAILABLE COMBINATION SETS

The Type 1560-P40 Preamplifier is available with various
accessories in the three sets listed below (see figure, page 22).

Type 1560~P40H Preamplifier and Power Supply Set

This set is self-powered; it is independent of any external
power supply. It can be used with the Type 1565-A Sound-Level
Metex or with any of the instruments listed in Table 3-3.

The following items are included in the Type 1560-P40H Pre-
amplifier and Power Supply Set:

Type 1560-P40 Preamplifier Type 1560-P72C 4-foot Cable
Type 1560-4100 Power Supply  Type 874-Q2 Adaptor

Type 1560-P96 Adaptor Carrying Case 1560-0421
Type 1560-P98 Adaptor Spare Setscrews 1560-6250
Type 1560-P95 Adaptor Cable  Wrench 7985-1680

Type 1560-P99 Adaptor Cable

Type 1560-P40] Preamplifier and Adaptor Set

Power for the preamplifier, with this set, must be obtained from
the instrument to which the preamplifier is connected, suchas the
Types 1558 and 1564 Analyzers; other instruments, such as the Type
1551 Soungd-Level Meter and the Type 15853 Vibration Meter, must be
modified to provide power for the preamplifier (refer to paragraphs
2.3, 2.4, and 2.5). If the source connector is not a type for which an
adaptor is supplied, the GR874 Adaptors (listed in the General Radio
Catalog) can be used with the Type 1560-P98 Adaptor (supplied) to
mate with most standard coaxial connectors,

The following items are included in the Type 1560-P40] Pre-
amplifier and Adaptor Set:

Type 1560-P40 Preamplifier Type 1560-P72C 4-foot Cable

Type 1560-P96 Adaptor Carrying Case 1560~0421
Type 1560-P97 Adaptor Spare Setscrews 1560-6250
Type 1560-P98 Adaptor - Wrench 7985-1680

Type 1560-P40K Preamplifier and Microphone Set

This set is intended foruse with Types 1558 and 1564 Analyzers
when an acoustic measurement is to be made at low levels or when
the microphone must be located at the end of a long cable, This set
can also be used with a modified Type 1551-C Sound-Level Meter
(refer to.paragraph 2.3) when a long microphone cable is necessary.

The following items are included in the Type 1560-P40K Pre-
amplifier and Microphone Set:

Type 1560-P40 Preamplifier Type 1560-2131 Microphone

Type 1560-P72C 4-foot Cable Cartridge
Type 1560-P72 25-foot Cable Carrying Case 1560-0421
Type 1560-P32 Tripod Spare Setscrews 1560-6250

Wrench 7985-1680

Type 1560-9512 ‘Power Supply Group
The following Power Supply Group is also available:

Type 1560-4100 Power Supply  Type 1560-1270 Bracket
Type CAP~22 Three-wire Power Cord
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From Federsl Supply Code tor Manufacturers

FEDERAL MANUFACTURER'S CODE

Handbooks H4-1

Cataloging
(Nsme to Code) and H4-2 (Code to Name) s supplemented through August, 1968.

Macutacturer

Jonws Mg, Co, Chicego, lillnsis
Walsco Electronics Corp, L.A., Callf.
Senwvsbor Electionics, Wertburg, L., K.Y,

Fastox, Des Plalnes, il. 60016
G, Semican Prod, Syicume N.Y. 13201
yourne, Ve  N.Y, 107
Breatom B o, Goiat Kol ol
Cleirex Corp, New York, N.¥. 10001
rt & Hegamaen, Hertford, Conn.

06106

Motorals, Phoenix, Arlz. 85008

Engrd Elsctromien Santa Ane, Cal, 92702

Barbor-Colman Co, Rockford, Ht, 61

Wakefiaid Eng, Inc, Wekefleld Muss. Sieso
Oigltron Co, Pesedens, Calit,

Eagle Signaf {E.W, Bllss Col, Beraboo, Wi,

Avnet Corp, Culver

irtcher Corp, No, Los Angeles, Callf.
Amer Semicond, Arlington Hes, 1(l. 60004
odina Corp, Bridgeport, Conn, 06606
Bodine Elsctrls Co, Chicago, )il. 60618
Gant Davice Corp, Hawtharns, Cald.
Srate Lot Inc, .Y, .

Borg It . Whe. 53111
¥amsjica Prod Co, Franmlin Lakes, N..

lonal Semicanductor, Danbury, Conn.
stalonics, Cambridge, Mas. O:
RCA, Woodbrigge, N.J,

Clarcstat Mfg Co, inc, Dover, N.H. 03620
Dickson Electronies, Scortsdale, Arlz,

Corning Slews Warke, Gormtra
Senerslinstrumens Corp, ikevilke, .

onductor DIV, L s,
Cutian n.mm..- ing: Milwaukes, Wi, 83259

o oo worka,Pakven Div, Chicago, It
Y.

Juraan Mig.Co, Cricape, . 60638
G.E. Comp, Owensboro, Ky. 42301
ontants Co, Mont, 19, Qua,

P.A. Mallory & Co lc, Indlenspotls, Ind.
Marlin-Rockwell Corp, Jamestown, . Y.
Nonevereh 1n6, Minhaepolls, Minn. 65408
Muter Co, Chicago, . 60638

Natlonst Co, Inc, ass. 02176
Norme-Hotfman, Sunford, Conn. 06904

Manufacturer

RCA, New York, N.V. 10020
Reviheon Mg Co, Waitharm, Muss

aemo Electric Co, Springfleld, Ill. 62706
Sn-l\:rml Mg o Seim 1
13, Inc, Evanston, I,
Soreme Einculc Co, o ndrnd, ise,
Thomes end Batts Co, Ellzebeth, N.J. 0721

Unlon Carblde Corp, New York,
Unlted-Carr Fartanar Cor, Borton, Mass.
Victoraen instrumant Co, inc, Cleveland, O,
Ward Leonard Etectric Co, Mt. Vernon, N.Y,
Westivgrouse (Lamp v, Bloomiisa, N.d.
Weston instruments, Newark, N.J,
Attanicrindia Frunber, Chicego, 1. 60607
Amperita Co, Unlon Clty, N.J. 07087
Baicen Mta Go, Chicaso, in. eoeas

3 n Fal, Conn,
lition Forge, v

Conrsia, inc, Milwaukes, Wise, 5:

Coto Coll Ca Inc, P

s, Chicago, I,
Clnch Mg Co, Chieago, Ill, 60624

Nytronics ioc, Berkeley Heights, N.J. 07922
Qiatgny Co, Brookiye, N.¥. 11237
Geners! Instr Coro, Newark, N.J. 07104
Drake Mta Co, Covcapo, i, 60956

. Eb inc, Pilaceloni, penn. 19144
Elastic Stop Nut Gorp, Unlon, N..J. 07083
Eria Technolopiea Product Ine, e,
Beckman Inc, Fullerton, Callf. 9:
Amaeren Ercccrontes o, Mekmile. N.Y.
Carling Etectric Co, W.Hartford, Conn.

Co, New York, N.Y.

JFO Etectronics Corp, Brookivn, N.Y.
Heinemann Electrlc Co, Teanton, Nul.
Indurtrlel Condenser Corp, C)

o
Linden and Co, Providence, R,
Listeitusa, Inc, es Plaines,

" soore
Lord Mg Co, Erle, Penn. 16512
Viiiony Blasirc Corp, Batron, Mich, 48208

ubber Co, Trentor, N.J,
Poutive Lockwaster Co, Newark. N,

T, Sectrorie Comp, Camdan, .. 08103

Ganeral Instrumants Corp, Brooklyn, N.Y,

Shakeproot (. Tool Werka), Eigin, i, 86120

Sigmy

Stecwaote Corbon Co. 51 M

Tinawrmen Produes, e, Crevetons, Ohlo
A, Bac Tube & Simcond, Nervion, M.

1a Co. Hareford. Cons 06110

Zlucicn Mt o, New Rochele, N. V.

Prestole Fastener, Tolsdo, Ohio

Viekers Inc, St. Louis,

Electronic industrles Assoc, Washington, D.C.

Soregus Products Co, No, Adems, Mass,

Motorole lac, Eraniin perk, . 60131

Standard OIl Co, Lafey.

Bourrn 1ne, Aiverside, Col 52606
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80431
80883
80740
81030
81073
81143
81349
81380
81781
81831
1880
82219
82273

82647
82807
83033

Menufectirer

Alr Fitter Corp, Milweukes, Wise, 5321
Hemmartund Ca, Inc, New York, .Y,
Seckmen irstrument, Ine, Pularcon, Catt,
vteraational Ingturment, Ora
Grevnil né, LaGeange, N, 80875
trolantite Mg Corp, Stirling, N.J. 07980
Millitary Spacifica

Joint A
Colum
Filtron Co, Flushing, L.1., N.
Ledex Inc, Dayton, Ohjo 45402

Barry-Wright Corp, Watartown, Mase.
Sylvanie Elec Prod, Emporium, Pean,

Matats & Controls Jne,
Milwaukes Resistor o, Mitwaukes, Wisc.
Mslsnr Mtg, (Maguire ind) M, Cormel, .
Carr Fastener Co; Cambr!
Victory Eagineering,

BCA (Elect, Comp & Dav), Hurtor, N
REG Carp, New Rochells, N.V. 1

Com Erecirones Corp Sraokivm, Nov. 11222

ol ot , Chicage,
Mallory Cepacitor Co, tndisnapolis, Ind.
Weat Elsatric Cor
Herdwars Products Co, Resding, Pann.
Cogtinantal Wirs Corp, York, Penn. 17405
FTY {Cannon Electris inc), Salem, Mess.

Jonanson Mig Co, Boanton, N.J. 07005
Auget tnc, A  Maws, 0Z7¢

Co, Wathwrstield, com.. o lid

Dele Glactranles Ing, Colum
Eico Corp, Willow Gt
Genoral patramain e, Outes Toxss
Hoooywsl lng, Fressort, lii.
Electrs ineul Corp, Woodalde,
£.G.8G.,

vanla

L Lk, MY

vm Ni¥e 10013
Components Div, Quincy, Mass.
o 5ot Eracnt s, Nowark, n 5

Gorde ey o, Cormmarians

iy Cormgonarea oo St. sary's, Pann.

Alco Eectronics Mg Ca, Lawrence, Mam,

Continentsl Gonnector Corp, Woodside, N.Y.

Vrtsamon, Inc, 8 Conn,

Methoae Mig Co, Chiasgo, fil.

Generst Eiaciric S, Schansitady, N,

Anaconds Amer Brass C5, vau\nn, “conn,

HI-Q Div. of Aeravox Carp, Orl

et inteumanta 1oc, Dutis, Taxss 78300

‘Thorcarson-sabener, it, Carmal, iil,
Amaciete inc, Budingion, Mas.

Amphenol Corp, Jonesvifle, Wis:, 63845

Willitary Stenderde

corp,

Compee lnc, Bu

North e Elacaronton ey Glan Covs, g
, Melrove, M:

m. N.Y. 10644

vuum.mAm,w ‘303
Corn, Winchesstr, otas0
en St aeion Gorp, E. Autore N.Y.
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GENERAL RADIO COMPANY

WEST CONCORD,

617 369-4400

MASSACHUSETTS 01781

617 646-7400

SALES ENGINEERING OFFICES

NEW ENGLAND*
22 Baker Avenue
West Concord, Massachusetts 01781
Telephone 617 646-0550

METROPOLITAN
NEW YORK=*
Broad Avenue at Linden
Ridgefield, New Jersey 07657
Telephone N.Y. 212 964-2722
N.J. 201 943-3140

SYRACUSE
Pickard Building
East Molloy Road
Syracuse, New York 13211
Telephone 315 454-9323

PHILADELPHIA

Fort Washington Industrial Park
Fort Washington, Pennsylvania 19034
Telephone 215 646-8030

WASHINGTONY*

and BALTIMORE
11420 Rockville Pike
Rockville, Maryland 20852
Telephone 301 946-1600

ORLANDO

113 East Colonial Drive
Orlando, Florida 32801
Telephone 305 425-4671

* Repair services are available at these offices.

CHICAGO*

6605 West North Avenue
Oak Park, Illinois 60302
Telephone 312 848-9400

CLEVELAND

5579 Pearl Road
Cleveland, Ohio 44129
Telephone 216 886-0150

LOS ANGELES*

1000 North Seward Street
Los Angeles, California 90038
Telephone 213 469-6201

SAN FRANCISCO

626 San Antonio Road
Mountain View, California 94040
Telephone 415 948-8233

DALLAS*
2600 Stemmons Freeway, Suite 210
Dallas, Texas 75207
Telephone 214 637-2240

TORONTO*

99 Floral Parkway
Toronto 15, Ontario, Canada
Telephone 416 247-2171

MONTREAL
1255 Laird Boulevard
Town of Mount Royal, Quebec, Canada
Telephone 514 737-3673

General Radio Company (Overseas), 8008 Zurich, Switzerland
General Radio Company (U.K.) Limited, Bourne End, Buckinghamshire, England
Representatives in Principal Overseas Countries
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